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ABSTRACT : 

PURPOSE: To maintain the durability of an EL element by 
preventing 

deterioration originating from the water/moisture contained 
in the atmosphere 

an organic thin film type EL element is driven in the 
atmosphere . 

CONSTITUTION: An organic thin film type EL element is 
equipped with an 

electroluminescent substance layer including at least one 
sort of organic 

compound between a positive and a negative electrode, at 
least one of which is 

transparent, wherein a protection case is provided at the 
periphery of the 

element, and the inside of the protection case is filled with 
a solid 

dehydrator in the form of fine powder. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is the element which prepared the electroluminescence nature 
organic layer in inter-electrode, and relates to the organic thin film electroluminescence devices used for 
the flat-surface light source or display. 
[0002] 

[Description of the Prior Art] Conventionally, the electroluminescence devices which used the organic 
substance as the raw material attract attention as what realizes full color display of a cheap large area. 
For example, the organic thin film thin-film-ized by the LB film method or the vacuum deposition 
method is developed by using condensation polycyclic aromatic systems, such as an anthracene and a 
perylene, as a raw material, and the luminescence property is studied. However, the conventional 
organic thin film EL element had high driver voltage, and its efficiency of the luminescence brightness 
was low compared with it of an inorganic thin film EL element. Moreover, degradation at the time of 
luminescence was also remarkable, and was not the thing of practical use level. However, according to 
[ the organic thin film EL new type which made the organic thin film two-layer structure is reported 
recently, attract the strong interest and ] this (applied ** physics, Letters, 51 volumes, 913 pages, 1987) 
report, it is several 100 cd/m2 at driver voltages 6-7V and a low battery. Brightness has been obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] Since this element is a carrier pouring type, the small metal 
of a work function is effective so that an electron can pour into a cathode material more easily, and 
luminescence of the high brightness [ use / the small metal of a work function ] in a low battery is 
obtained. However, it was the alkaline earth metal represented by the alkali metal represented by the 
lithium and magnesium as a small metal of a work function or aluminum, indium **, etc., and although 
vapor codeposition of a small amount of noble metals was carried out and improvement in endurance 
was measured, the above-mentioned metal reacted with the moisture in eye an activity hatchet and the 
atmosphere, the performance as cathode was lost, and it had the deteriorating serious fault, this invention 
is accomplished in view of the actual condition of the above-mentioned conventional technology, and 
the purpose is in offering electroluminescence devices excellent in endurance. 
[0004] 

[Means for Solving the Problem] As a result of examining wholeheartedly closure and endurance of 
organic thin film electroluminescence devices, the circumference of the aforementioned organic thin 
film electric-field element was intercepted with the external world with the protective case, and this 
invention persons found out that it was very effective in endurance in this element to be filled up with a 
dehydrating agent in the aforementioned protective case, and resulted in this invention. That is, this 
inventions are electroluminescence devices to which at least one side prepares a protective case in the 
circumference of this element, is filled up with an impalpable-powder solid-state dehydrating agent in 
this protective case in the organic thin film electroluminescence devices which prepared the 
electroluminescence matter layer containing at least one kind of organic compound between transparent 
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anode plates and cathode, and is characterized by the bird clapper. 

[0005] The organic thin film electroluminescence devices used for this invention are considering the 
electroluminescence matter and cathode which consist of the organic electroluminescence matter layer 
or anode plate which consists of an anode plate and an organic compound, an inorganic semiconductor, 
and an organic compound as basic composition. And oxidization thin films, such as metal thin films, 
such as gold, platinum, and palladium, or tin, and a tin addition indium, can use an anode plate, and its 
transparent electrode is more desirable. Moreover, although an independent metal thin film or the vapor 
codeposition thin film of a dissimilar metal is sufficient as it as long as it is the solid-state metal which 
can form vacuum deposition and a spatter film, if the work function of cathode is small, it is still more 
desirable. 

[0006] Moreover, as organic electroluminescence matter which consists of an organic compound 
prepared in inter-electrode, there is combination of an electron hole transportation agent, the 
luminescence agent which has electronic transportation ability or an electron hole transportation agent, a 
luminescence agent, and an electronic transportation agent, for example. Furthermore, the inclination 
structure where a component changes continuously between the layers of the matter layer which consists 
of the intermixing-of-material object or this combination which consists of the above-mentioned 
combination is shown. Moreover, an electron hole transportation agent and an electronic transportation 
agent may be inorganic semiconductors. 

[0007] As an example of an electron hole transportation agent, an aromatic-amine derivative, a porphin 
derivative, a phthalocyanine, a polyvinyl carbazole and amorphous P type silicon, amorphous P type 
carbonization silicon, etc. are mentioned. Moreover, the aluminum complex of 8-oxyquinoline is 
mentioned as an example of the luminescence agent which has electronic transportation ability. And as 
an example of an electronic transportation agent, there are an OKISA diazole derivative, amorphism n 
type silicon, etc. The compound of these above does not have each property and this invention is not 
limited [ typical ] to these. 

[0008] Although it is a zeolite, an activated alumina, silica gel , and an impalpable-powder solid-state 
drying agent like a calcium oxide as a dehydrating agent used for this invention next, it is desirable from 
the point that an impalpable-powder zeolite does not have reactivity with gas dryness capacity and an 
electrode metal in this. 
[0009] 

[Function] this invention demonstrates an effect in the long-term endurance of organic thin film 
electroluminescence devices by preparing a protective case in the circumference of organic thin film 
electroluminescence devices, intercepting the aforementioned element from the external world, 
removing quickly the moisture which is sticking to organic thin film electroluminescence devices by 
contacting the drying agent of an impalpable-powder solid-state directly, and cutting off supply of 
moisture with a protective case further as above. 
[0010] 

[Example] Hereafter, the example of this invention is explained in detail. 

The glass substrate with a transparent electrode (the Matsuzaki vacuum company make) which formed 
the 1000A ITO (indium oxide-tin-oxide film) film in one example sheet glass was cleaned ultrasonically 
in the acetone, and, subsequently boiling processing was carried out in ethanol. Furthermore, 500- 
degree-C heat-treatment was carried out. This glass substrate with a transparent electrode that carried 
out surface treatment. It sets in vacuum devices and is N and N ! -diphenyl at the degree of vacuum of 
5xl0-6torr. - 400A vacuum evaporationo of the N, N'-(3-methylphenyl)-l, and l'-biphenyl -4 and the 4 1 - 
diamine (TPD) was carried out, 200A (inclination structured division) of portions which have the 
continuous concentration distribution with TPD and a 8-oxy-KINORINO aluminum complex (Alq3) 
succeedingly was formed, and 400A of Alq(s)3 was Furthermore, 2000A vapor codeposition of 
magnesium (Mg) and the silver (Ag) was carried out by the atomic ratio of 10:1, and organic thin film 
electroluminescence devices were produced. The produced element was taken out, this element was 
fixed in the protective case which attached the electrode terminal, and it was further filled up with the 
impalpable-powder zeolite. It filled up with this impalpable-powder zeolite, and green luminescence was 
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observed as a result of driving the external world and the intercepted electroluminescence devices by 
direct current. Moreover, initial driver voltage 9V, and the luminescence brightness of 100 cd/m2 The 
luminescence front face after carrying out continuation luminescence on conditions for 1000 hours was 
uniform. 

[001 1] The organic thin film electroluminescence devices produced on the same conditions as example 
of comparison 1 example 1 are set in 40% atmosphere of RH to the external world and without 
interrupting with an impalpable-powder zeolite, and it is the luminescence brightness of 80 cd/m2. It 
was made to drive on conditions. Consequently, 3 hours after, the cathode metal deteriorated, much big 
sections non-emitting light were formed, and bulging occurred to the cathode metal. 
[0012] 

[Effect of the Invention] As explained above, according to this invention, the organic thin film 
electroluminescence devices by which reliability has been improved sharply are offered. Thus, organic 
thin film electroluminescence devices can be pulled up to practical use level by this invention, and the 
industrial value is high. 

[Translation done.] 
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